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(54) SEALED TYPE COMPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively manufacture a 
compressor capable of enduring a rotational torque by affixing a rotor 
and a rotary shaft in a manner not to demagnetize a permanent 
magnet, because a cylindrical rotary shaft provided with a notch part at 
one axial part is fitted and fixed with a rotor having an inside diameter 
shape similar to a shape of the rotary shaft with the notch part. 
SOLUTION: A motor is equipped with a rotor having a permanent 

magnet using a ferrite magnet. A cylindrical rotary shaft provided with a _ ! : 

notch at one axial part is fitted and fixed with a rotor having an inside - ~ ; | 

diameter shape similar to a shape of the rotary shaft with the notch . " 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The hermetic type compressor characterized by having inserted in shaft orientations part the revolving shaft of the cylindrical shape 
which prepared the notch, the revolving shaft with this notch, and each other's rotator with the bore configuration of a similarity 
configuration, and fixing to them. 
[Claim 2] 

The hermetic type compressor according to claim 1 characterized by having inserted each other in and using eye a thermal insert for 

immobilization. 

[Claim 3] 

A notch configuration is a hermetic type compressor according to claim 1 or 2 characterized by considering as D cut. 
[Claim 4] 

The shaft-orientations location of a notch is a hermetic type compressor according to claim 1 to 3 characterized by having arranged at 
the revolving-shaft edge. 
[Claim 5] 

It is the hermetic type compressor according to claim 1 to 4 which a rotator carries out the laminating of the sheet metal, is constituted, 
and is characterized by having accomplished the laminating immobilization with caulking, having made the long side of the caulking 
in agreement with radial, and preparing it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the compressor used for an air-conditioner, a refrigerator, etc. 
[0002] 

[Description of the Prior Art] 

As for a general hermetic type compressor, a permanent magnet is embedded at the stator of a motor. With a low capacity compressor, 
a cheap ferrite magnet is especially used for a permanent magnet in many cases. It was thermal insert carried out of the rotator to the 
revolving shaft which carried out the shape of a cylindrical shape, and the rotator inside diameter was slightly manufactured more 
smallish from the revolving-shaft dimension, by what (for example, 200 degrees C - 300 degrees C) a rotator is heated for, the bore 
was made to expand, the revolving shaft was inserted in, burned and inserted in, and the method is taken (for example, refer to patent 
reference). 
[0003] 

[Patent reference] 
JP,09-215237,A 
JP,09-233752,A 
[0004] 

[Problem(s) to be Solved by the Invention] 

Although it demagnetizes at an elevated temperature and ****** and demagnetization initiation temperature are based on the 
permeance of a magnetic circuit when with a Curie temperature [ below ] (about 460 degrees C) there is no fear of demagnetization 
and eye a thermal insert is made, when the conventional hermetic type compressor is constituted as mentioned above and the ferrite 
magnet is being used for a rotator, but using the rare earth magnet of high magnetism, it begins to demagnetize at 150 degrees C - 200 
degrees C of outlines. Therefore, fixing [ / a thermal insert ] becomes very difficult. 
[0005] 

Moreover, for example, while what has taken D mold structure required the floor to floor time of a revolving shaft and becoming 
expensive about the whole revolving shaft, when the revolving shaft and the rotator were made eye a running fit had path clearance, 
there was a trouble that will become what has a bad precision and press fit, then a manufacturing facility will become large-scale. 
[0006] 

[Means for Solving the Problem] 

The compressor concerning this invention inserts in shaft orientations part the revolving shaft of the cylindrical shape which prepared 
the notch, a revolving shaft with this notch, and each other's rotator with the bore configuration of a similarity configuration, and fixes 
to them. 
[0007] 

[Embodiment of the Invention] 
The gestalt 1 of operation 

Hereafter, the gestalt of implementation of this invention is explained based on drawing. The sectional view showing the revolving 
shaft of a compressor [ in / in drawing 1 / the gestalt of implementation of this invention ], The plan showing the revolving shaft of the 
compressor according [ drawing 2 ] to the gestalt 1 of implementation of this invention, The sectional view showing the rotator of the 
compressor according [ drawing 3 ] to the gestalt 1 of implementation of this invention, the sectional view showing a hole for the up 
half moon of the rotator of the compressor according [ drawing 4 (a) ] to the gestalt 1 of implementation of this invention, and drawin g 
4 (b) are the sectional views showing the lower circular hole of the rotator of the compressor by the gestalt 1 of implementation of this 
invention. The sectional view and drawing 6 which show the condition that drawing 5 was able to insert in the revolving shaft and the 
rotator are the sectional view of the compressor in which the condition of having included the revolving shaft and rotator by the gestalt 
1 of implementation of this invention in the compressor is shown. When the revolving shaft 1 is connected with the compression 
element section 2 as shown in drawing, rotating magnetic field occur in the stator 5 fixed to the well-closed container 4 by the current 
supplied from the power supply terminal 3 and the revolving shaft 1 which a rotator 6 rotates by this rotating magnetic field, and was 
mutually inserted in with the rotator 6 rotates, the compression element section 2 operates, a refrigerant gas is compressed, and 
actuation as a compressor is performed. 
[0008] 

A rotator 6 is equipped with the permanent magnet 8 using the rare earth magnet with which the magnetic steel sheet of sheet metal 
was embedded in the iron core 7 by which the laminating was carried out, and this iron core 7, it arranges the end plate 9 made from 
non-magnetic material to the both ends of an iron core 7 so that the fragment of this permanent magnet 8 may not jump out all over a 
refrigerant circuit, and it is fixing both ends in the rivet 10 grade. 
[0009] 

Here, as shown in a revolving shaft 1 at drawing 1 , notch la is formed, and on the other hand, the revolving-shaft insertion opening 1 1 
which includes a configuration for the half moon used as said notch la and similarity is formed in the bore section of a rotator 6. 
Notch fit section 1 la of the half moon configuration of insertion opening 1 side edge and insertion opening 1 lb of a circle 
configuration are the parts used as revolving-shaft notch 1 a and a similarity configuration among this revolving-shaft insertion opening 
1 1 . The condition that said revolving shaft 1 and rotator 6 were inserted in drawing 5 is shown. The revolving shaft 1 and the rotator 6 
are being burned, inserted in and fixed. Namely, the outer diameter of a revolving shaft 1 and the dimension of notch 1 a are made 
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more greatly several micrometers - dozens of micrometers than the bore (revolving-shaft insertion opening) of a rotator 6, and the 
dimension of notch fit section 1 la. The bore (revolving-shaft insertion opening) of a rotator 6 is made to expand more than the 
diameter of a revolving shaft, and a revolving shaft 1 is inserted in the condition, and by heating a rotator 6 at induction heating or a 
furnace, when a rotator 6 cools after that, a bore tends to return, and a revolving shaft 1 is bound tight and it is fixed. 
[0010] 

The amount of expansion of the rotator bore (revolving-shaft insertion opening) by heating is expressed with a degree type, namely 
delta d=alphaxdxt 

dcltad: The amount of bore expansion, 

alpha: Coefficient of linear expansion of a magnetic steel sheet, 
d: The original bore, t : temperature gradient, 

The relation between whenever [ stoving temperature ], and the amount of bore expansion is shown like drawin g 7 (a). 
[0011] 

It will become possible to insert in, if whenever [ stoving temperature ] turns into beyond the temperature a that becomes more than 
the outer diameter of a revolving shaft 1. At the time of operation of a compressor, with a compression load, since torque occurs 
between a rotator 6 and a revolving shaft 1, torque holding power must be secured to a rotator 6 and a revolving shaft 1 so that this 
torque may be overcome. What is necessary is for what is necessary to be just to enlarge the bolting force of a rotator 6, to burn it, to 
insert it in, and just to enlarge the front revolving shaft 1 and variation of tolerance of a rotator bore, in order to enlarge this holding 
power. That is, it is necessary to make whenever [ rotator stoving temperature ] high and to extend a small rotator bore greatly. 
[0012] 

It is shown that d rawing 7 (b) can make the initial bore of a rotator small, and can make holding power high, so that the relation of the 
torque holding power of whenever [ rotator stoving temperature ], a rotator, and a revolving shaft is shown and temperature becomes 
high. The torque and the safety factor of a compressor are considered, and if need holding power is Fc, whenever [ stoving 
temperature ] is needed more than c. However, the rare earth magnet of high magnetism has been used for a permanent magnet more 
often for the purpose of a high increase in power and efficient-izing in recent years. If temperature and demagnetization have a relation 
like drawing 7 (c) and are heated beyond a certain temperature, a magnet will demagnetize a rare earth magnet (a Nd-Fe-B system, a 
Sm-Co system, Sm-Fe system), and the engine performance of a compressor will fall. This is a property contrary to the conventionally 
common ferrite magnet (the receiving proof stress of a ferrite magnet over demagnetization is as strong as an elevated temperature.). 
However, below Curie temperature 
[0013] 

Although demagnetization initiation temperature changes with permeances which become settled with a magnetic class (coercive 
force), a configuration, a dimension, the configuration of an iron core, the magnitude of an air gap, etc. Usually, in order to be 
restrained by demagnetization in many cases and to prevent demagnetization if it is going to secure need holding power when 
designing the motor for compressors After having dropped the motor efficiency, performing the demagnetization cure design or 
attaching [****/ applying cost ] a rotator and a revolving shaft, it was carrying out changing into the production process which 
magnetizes a magnet etc. In order for modification of a production process to become what has a large-scale facility or to simplify a 
facility, when magnetizing using a stator winding, it cannot fully magnetize, or a damage will be given to a coil in order to pass a high 
current to a stator winding. In recent years, in especially the stator of the concentrated-winding method adopted for efficient-izing, this 
inclination (magnetization insufficiency, coil damage) is large. 
[0014] 

However, since the compressor in this invention prepares notch la in some revolving shafts 1 and forms also in the bore section of a 

rotator 6 notch fit section 1 1 a which is the part of a similarity configuration, it can enlarge torque holding power. 

[0015] 

In drawing 7 (c), whenever [ stoving temperature ], even if it does not demagnetize b or demagnetizes some, it is the amount of 
demagnetization of extent which does not affect the compressor engine performance, and it burns at the time of this temperature b, and 
inserts in, and torque holding power turns into the small holding power Fb from the need holding power Fc. Notch la and notch fit 
section 1 1 a inserted in it compensate this torque holding power insufficiency Fc-Fb. Temperature b is beyond the temperature a here. 
It meets, and if there is nothing, it cannot burn, insert in and do. Here, although it is possible to give torque holding power only by 
notch la, without making the revolving shaft 1 smaller than a rotator bore beforehand, burning and carrying out eye **, notch la 
cannot be held to the omission of the vertical direction of a rotator 6, although maintenance of the direction of torque (hand of cut) can 
be performed, this invention is burned, inserted in, come out of and held to the rotator omission of shaft orientations, about torque 
maintenance of a hand of cut, burns and inserts in and holds the force by notch la. Therefore, temperature b secures the holding power 
Fb which can prevent the rotator omission of shaft orientations, and a permanent magnet is set as the temperature out of which a 
property top problem does not come by demagnetization. 
[0016] 

Drawing 8 is the front view showing the revolving shaft of other compressors by the gestalt 1 of implementation of this invention. 
Drawing 9 is the plan showing other revolving shafts of the compressor by the gestalt 1 of implementation of this invention. In 
drawing, what is necessary is just the configuration which establishes some cylindrical revolving shafts 1 for a notch and 2nd notch lb, 
and can hold the force of a hand of cut. As shown in said drawing 1 thru/or drawing 5 , a manufacture target is simple for D cut which 
omitted some cylindrical revolving shafts simply, and cost becomes cheap. 
[0017] 

Drawing 10 is the front view showing the revolving shaft of other compressors by the gestalt 1 of implementation of this invention. 
Drawing 1 1 is the plan showing the rotator of the compressor by the gestalt 1 of implementation of this invention. In drawing, what is 
necessary is just the configuration which establishes some cylindrical revolving shafts 1 for a notch and 3rd notch 1c, and can hold the 
force of a hand of cut. 
[0018] 

Moreover, preparing in a reverse edge is [ the 1 st notch la shown in drawing 1 , drawing 8 , and drawing 10 , the 2nd notch lb, and 

3rd notch lc / the compression element section 2 of a revolving shaft 1 ] most efficient on production. 

[0019] 

Drawing 12 is drawing of longitudinal section showing the iron core of other rotators by the gestalt I of implementation of this 
invention. In drawing, a rotor core 7 corresponds the caulking projected part 13 with the magnetic steel sheet 12 of sheet metal, 
corresponds the long side of caulking with radial with an oversized path from rotator 1 path, is established, carries out several multi- 
sheet laminating, and is formed. It is closed whether this laminating is automatic within iron core blanking metal mold by pressing 
each other's caulking projected part 13 fit. 
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[0020] 

The plan and drawing 14 which show the iron core of other rotators according [ drawing 13 ] to the gestalt 1 of implementation of this 
invention are the caulking important section detail drawing of the iron core of other rotators by the gestalt 1 of implementation of this 
invention, and the projecting important section plan to which (a) is called V caulking, the projecting cross-sectional view where (b) is 
called V caulking, the projecting important section plan to which (c) is called **** caulking, and (d) are projecting cross-sectional 
views called **** caulking. In drawing, since the inclination of a V type attaches the direction of a x axis, although V caulking is 
weak, it is a thing strong against a gap of the direction of the y-axis to the gap of the direction of a x axis. Although **** caulking 
does not attach the inclination, since [ that the direction of the y-axis is longer than the direction of a x axis ] resistance is strong, the 
proof stress over a gap becomes a certain thing. 
[0021] 

Although this invention is what gives the torque holding power of a hand of cut by notch la, at this time, shearing force will be 
produced in rotor core section 7a corresponding to the boundary of notch la of a revolving shaft 1, and a cylindrical part. If a major 
axis (x directions) is set by radial [ of a rotor core 7 ] for the caulking section 14, it will become that with which maintenance is 
compensated to shearing by hand-of-cut torque, and the rigidity of a rotator will be made to increase here. 
[0022] 

Moreover, a caulking configuration can acquire the same effectiveness, if it carries out in the direction with which shearing according 
that high intensity direction to hand-of-cut torque will be compensated if this V caulking and not only **** caulking but round-head 
trapezoid caulking etc. has a difference in the reinforcement to a gap. 
[0023] 

In addition, the compressor in connection with this invention is not restricted to a rotary form compressor which expressed to drawing 

3 , and can be adopted as which types, such as a reciprocating mold, a scroll type, and a screw mold, of compressor. 

[0024] 

[Effect of the Invention] 

As mentioned above, since according to this invention it inserted in shaft orientations part the revolving shaft of the cylindrical shape 
which prepared the notch, the revolving shaft with this notch, and each other's rotator with the bore configuration of a similarity 
configuration and fixed to them, a rotator and a revolving shaft are made to fix so that a permanent magnet may not be made to 
demagnetize, and the compressor which can bear hand-of-cut torque can be manufactured cheaply. 
[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view showing the revolving shaft of the compressor by the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the plan showing the revolving shaft of the compressor by the gestalt 1 of implementation of this invention. 
[Drawing. 3] It is the sectional view showing the rotator of the compressor by the gestalt 1 of implementation of this invention. 
[Drawing 4] There is (a) with the cross-sectional view showing the rotator of the compressor by the gestalt 1 of implementation of this 
invention. 

[Drawing 5] It is the sectional view showing the condition that the revolving shaft and rotator by the gestalt 1 of implementation of 
this invention were able to be inserted in. 

[Drawing 6] it is inclusion about the revolving shaft and rotator by the gestalt 1 of implementation of this invention at a compressor — 
it is the sectional view of the compressor in which a condition is shown. 

[Drawing 7] It is whenever [ stoving temperature / of the revolving shaft and rotator by the gestalt 1 of implementation of this 
invention ], the amount of bore expansion, torque holding power, and the property Fig. showing the relation of a demagnetizing factor, 
and (a) is [ torque holding power and (c of the amount of bore expansion and (b)) ] demagnetizing factors. 

[Drawing 8] It is the sectional view showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 9] It is the plan showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 10] It is the front view showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 1 1] It is the plan showing the rotator of other examples by the gestalt I of implementation of this invention. 

[Drawing 12] It is drawing of longitudinal section showing the iron core of other rotators by the gestalt 1 of implementation of this 

invention. 

[Drawing 13] It is the plan showing the iron core of other rotators by the gestalt 1 of implementation of this invention. 
[Drawing 14] It is the caulking important section detail drawing of the iron core of other rotators by the gestalt 1 of implementation of 
this invention, and, for (a), the plan of V caulking configuration and (b) are [ the plan of a **** caulking configuration and (d of the 
cross-sectional view of V caulking configuration and (c)) ] the cross-sectional views of a **** caulking configuration. 
[Description of Notations] 

1 Revolving shaft, la A notch, 2 The compression element section, 3 A power supply terminal, 4 A well-closed container, 5 A stator, 6 
A rotator, 7 An iron core, 8 A permanent magnet, 9 An end plate, 10 A rivet, 1 1 Revolving-shaft insertion opening, 1 la Revolving- 
shaft notch, 1 lb The notch fit section, 12 A magnetic steel sheet, 13 Caulking projected part. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing JJ It is the sectional view showing the revolving shaft of the compressor by the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the plan showing the revolving shaft of the compressor by the gestalt 1 of implementation of this invention. 
[Drawing^,] It is the sectional view showing the rotator of the compressor by the gestalt 1 of implementation of this invention. 
[Drawing 4] There is (a) with the cross-sectional view showing the rotator of the compressor by the gestalt 1 of implementation of this 
invention. 

[D rawin g 5] It is the sectional view showing the condition that the revolving shaft and rotator by the gestalt 1 of implementation of 
this invention were able to be inserted in. 

[Drawing 6] it is inclusion about the revolving shaft and rotator by the gestalt 1 of implementation of this invention at a compressor — 
it is the sectional view of the compressor in which a condition is shown. 

[Drawin g 7] It is whenever [ stoving temperature / of the revolving shaft and rotator by the gestalt 1 of implementation of this 
invention ], the amount of bore expansion, torque holding power, and the property Fig. showing the relation of a demagnetizing factor, 
and (a) is [ torque holding power and (c of the amount of bore expansion and (b)) ] demagnetizing factors. 

[Drawing 8] It is the sectional view showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[ Drawin g 9] It is the plan showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 10 ] It is the front view showing the revolving shaft of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 1 1] It is the plan showing the rotator of other examples by the gestalt 1 of implementation of this invention. 

[Drawing 12] It is drawing of longitudinal section showing the iron core of other rotators by the gestalt 1 of implementation of this 

invention. 

[Drawing 13] It is the plan showing the iron core of other rotators by the gestalt 1 of implementation of this invention. 
[ Drawing 14] It is the caulking important section detail drawing of the iron core of other rotators by the gestalt 1 of implementation of 
this invention, and, for (a), the plan of V caulking configuration and (b) are [ the plan of a **** caulking configuration and (d of the 
cross-sectional view of V caulking configuration and (c)) ] the cross-sectional views of a **** caulking configuration. 
[Description of Notations] 

1 Revolving shaft, 1 a A notch, 2 The compression element section, 3 A power supply terminal, 4 A well-closed container, 5 A stator, 6 
A rotator, 7 An iron core, 8 A permanent magnet, 9 An end plate, 10 A rivet, 1 1 Revolving-shaft insertion opening, 1 1 a Revolving- 
shaft notch, 1 lb The notch fit section, 12 A magnetic steel sheet, 13 Caulking projected part. 

[Translation done.] 
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[Drawing 7] 




[Drawing 8] 



[Drawing 9] 



[Drawing 10] 




[Drawing 1 1] 
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[Drawing 13] 




[Drawing 14] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 1 st partition of the 5th section 
[Publication date] March 9, Heisei 18 (2006. 3.9) 

[Publication No.] JP,2004-293336,A (P2004-293336A) 
[Date of Publication] October 21, Heisei 16(2004. 10.21) 

[Annual volume number] Public presentation / registration official report 2004-041 
[Application number] Application for patent 2003-83510 (P2003 -83 5 10) 
[International Patent Classification] 

F04B 39/00 (2006.01) 
F04C 23/02 (2006.01) 
704C 29/00 (2006.01) 



[Procedure revision] 

[Filing Date] January 20, Heisei 18 (2006. 1.20) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] The hermetic type compressor characterized by having inserted in shaft orientations part the revolving shaft of the 
cylindrical shape which prepared the notch, the revolving shaft with this notch, and each other's rotator with the bore configuration of 
a similarity configuration, and fixing to them. 

[Claim 2] The hermetic type compressor according to claim 1 characterized by having inserted each other in and using eye a thermal 
insert for immobilization. 

[Claim 3] A notch configuration is the claim 1 publication characterized by considering as D cut, or a hermetic type compressor 
according to claim 2. 

[Claim 4] A notch shaft-orientations location is a hermetic type compressor according to claim 1 to 3 characterized by having arranged 
at the revolving-shaft edge. 

[Claim 5] It is the hermetic type compressor according to claim 1 to 4 which a rotator carries out the laminating of the sheet metal, is 
constituted, and is characterized by having accomplished the laminating immobilization with caulking, having made the long side of 
the caulking in agreement with radial, and preparing it. 

[Claim 6] The hermetic type compressor according to claim 1 to 5 characterized by arranging a rare earth magnet to a rotator. 
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